Mevastatin, an inhibitor of HMG-CoA reductase, induces apoptosis, differentiation and Rap1 expression in HL-60 cells.
It has been reported that inhibitors of 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase suppress cell proliferation and induce apoptosis. One inhibitor which induces apoptosis is mevastatin. However, the molecular mechanism of apoptosis induction is not well understood so the effects of mevastatin on various functions of HL-60 cells were investigated. We confirmed that mevastatin activated caspase-3 by release of cytochrome c (Cyt. c) from mitochondria through a membrane permeability transition mechanism and also induced typical fragmentation and ladder formation of DNA in HL-60 cells. These effects were inhibited by mevalonate, a metabolic intermediate of cholesterol biosynthesis. Mevalonate and geranylgeraniol (GGOH) inhibited DNA fragmentation whereas farnesol (FOH) did not. Mevastatin also induced cell differentiation to monocytic cells via a mevalonate inhibitable mechanism. Furthermore, mevastatin decreased the amount of an isoprenylated membrane bound Rap1 small GTPase concomitant with an increase in cytosolic Rap1 which occurred before apoptosis and differentiation. On the contrary, both mevastatin and geranylgeranylacetone (GGA), which competes with geranylgeranyl pyrophosphate, induced membrane depolarization of isolated mitochondria without swelling and Cyt. c release. These results suggest that mevastatin-induced apoptosis of HL-60 cells might be caused indirectly by activation of the caspase cascade through the modulation of mitochondrial functions and that some relationship between a certain small GTPase molecule, such as Rap1, and mevastatin-induced apoptosis may exist.